Spermatogonial assay, developed by Zhen and Xue1}, is a new prescreen method for detection of antitumor antibiotics. In the course of our screening for antitumor antibiotics, we have found many producers of antitumor antibiotics by use of this spermatogonial assay and additionally by use of microbiological tests2). Strain C-1027, producer of a new antibiotic, was also found by using this method from approximate 2,000 fermentation broths of actinomycete strains. The fermentation broth of strain C-1027 was observed to inhibit the growth of Gram-positive bacteria and to have cytotoxicity against KBcarcinoma cells. Strain C-1027 produced the antitumor protein, termed antibiotic C-1027, in the culture filtrate. It also produced a related protein which antagonistically suppressed the inhibitory activity of antibiotic C-1027 against Micrococcus luteus.
The present paper describes the taxonomy of the producing organism, fermentation and biological properties. The isolation and physico-chemical characterization of antibiotic C-1027 are described in the following paper3).
Taxonomy of the Producing Strain Strain C-1027 was isolated from a soil sample collected in Qian-jiang county, Hu-bei province, China.
The taxonomic characteristics were performed in accordance with the methods proposed by the International Streptomyces Project (ISP)4) and Waksman5). The color names based on Ridgway's description were used6). All observations were made after incubation at 27°C or 37°C for 3 weeks.
Microscopic observation showedmoderate aerial mycelia with straight to flexious spore chains, belonging to type Rectus-Flexibilis (Plate 1). The mature spore chains generally had 10 to 30 or more than 30 spores per chain. The spores were cylindrical in shape and 0.5~0.6x0.7~0.8 /on in size with smooth surface as observed by a scanning electron microscope (Plate 2). Nosporangia, Color names are assigned according to "Color Standards and Color Nomenclature" by Ridgway (1912) .
scleotia or flagellated spores were observed. Aerial mass color was white to pale yellow, yellowish-gray or pale olive-buff on various synthetic and organic agar media. Pinkish-buff color occurred in aged cultures on inorganic salts -starch agar (ISP medium No. 4). Accordingly, strain C-1027 is considered to be a strain of the white to vellow Table 3 .
Chemical analysis of whole cell hydrolysates was carried out by the methods of Becker et aL8\ and Lechevalier9).
Whole cell hydrolysates of strain C-1027 contained LL-diaminopimelic acid, glucose and ribose, and the strain was assigned to cell wall type I. From the results obtained for the taxonomical studies on morphological, cultural and physiological characteristics, strain C-1027 belonged to genus Streptomyces, and thereafter this strain was compared with published descriptions10"13) of various Streptomyces species. Streptomyces setonii and Streptomyces globisporus were selected using Nonomura's key14). Strain C-1027 was found to be closely related to S. setonii (Millard and Barr) Waksman and S. globisporus (Krassilnikov) Waksman. Further detailed comparisons were directly made between strain C-1027, S. setonii IFO 13085 and 5. globisporus As 4.52. S. setonii differed from strain C-1027 as follows; S. setonii produces ordinarily yellowish white, occasionally white aerial mycelium on oatmeal agar (ISP mediumNo. 3) and inorganic salts -starch NOV. 1988 agar (ISP medium No. 4), and doesn't or slightly utilizes inositol for growth and coagulate milk. The aerial mass color of S. globisporus on glucose -Czapek's agar and sucrose -Czapek's agar, showing Marguerite yellow to pale glass green, was differentiated from that of strain C-1027. However, in spite of these minor differences, strain C-1027 and S. globisporus were quite similar in other morphological and physiological properties, including their ability to utilize various carbon sources. Therefore, on the basis of these results, it is concluded that strain C-1027 is classified as Streptomyces globisporus C-1027. This strain has been deposited at the Fermentation Research Institute, Agency of Industrial Science and Technology, Ibaraki Prefecture, Japan, with the accession No., FERM BP-1299. Fermentation Stock cultures of S. globisporus C-1027 were maintained in skim milk at -20°C and working cultures were maintained on malt extract agar slants (glucose 0.4%, malt extract 1.0%, yeast extract 0.4%, agar 1.5%, pH 7.0). A loopful spores and mycelia from a 2 week-old slant were inoculated into 100 ml of the seed medium containing glycerol 2%, dextrin 2%, Bacto-soytone (Difco) 1 %, yeast extract 0.3%, (NH4)2SO4 0.2% and CaCO3 0.2% (pH 7.0) in a 500-ml Erlenmeyer flask. The flask was incubated at 27°C for 2 days on a rotary shaker with 7.6 cm throw at 220rpm. Four ml (4%) of seed culture thus obtained were transferred to 100 ml of the fermentation medium consisting of glycerol 2%, dextrin 2%, fish meal 1 %, peptone 0.5%, (NH4)2SO4 0.2% and CaCO3 0.2% (pH 7.0) in a 500-ml Erlenmeyer flask. The fermentation was conducted at 27°C for 4^5 days on a rotary shaker.
Antibiotic production was monitored during the fermentation by the agar well diffusion method against M. luteus ATCC9341 as the test organism. C-1027 production in the culture filtrate started at 80~90 hours after inoculation, then rapidly increased and reached a maximumlevel at 110~120 hours. The antibiotic activity didn't decrease until 144 hours. At the harvest time, pH of the culture supernatant was approximately 8.0.
Biological
Properties The antimicrobial spectrum of antibiotic C-1027 was determined by serial agar dilution method using Mueller-Hinton agar at an inoculum of 106 cells/ml. The MIC was measured after 21 hoursincubation at 37°C. As shown in Table 4 , this antibiotic was mainly effective against Gram-positive bacteria, but inactive against Mycobacterium sp. and Gram-negative bacteria tested.
Antibiotic C-1027 was extremely active in the spermatogonial assay, with a minimal effective concentration of 0.0039^g/ml. The cytotoxic activity of antibiotic C-1027 was determined by a proliferating cell inhibition assay against KBcarcinoma cells. WhenKBcells were exposed to antibiotic C-1027 for 3 days in a tissue culture, the potent cytotoxic activity exceeded that of doxorubicin. The ED50value obtained was 0.001^g/ml^.
The toxicity of antibiotic C-1027 by a single ip injection in CDFXmice was intensely observed. The LD50 value was approximately 0.5 mg/kg, as calculated from mortality for 48 to 54 days following injection, and no mice was died at a dose of 0.3 mg/kg. However, the toxicity was reduced in the case of an iv injection. The dose of 2 mg/kg was not toxic and no influence of body weight was observed.
In vivo antitumor activity was evaluated against lymphocytic leukemia P388 in CDFXmice in several administration schedules. Though the maximumeffect (92 %increase of life span) was observed at a dose of 0.33 mg/kg on a day 1, 5 and 9 treatment schedule, there was no 30-day survivors. The therapeutic efficacy seemed to be low from the results of the toxicity. Therefore, we were nowinvestigating the antitumor effect by iv injections.
